Kynurenine pathway metabolism in patients with osteoporosis after 2 years of drug treatment.
1. Metabolism of tryptophan along the oxidative pathway via kynurenine results in the production of quinolinic acid and kynurenic acid, which can act on glutamate receptors in peripheral tissues. We have now measured the concentrations of kynurenine pathway metabolites in the plasma of patients with osteoporosis before treatment with drugs, throughout and after 2 years of treatment with the drugs raloxifene or etidronate. Oxidative stress was assessed by measuring levels of the lipid peroxidation products malondialdehyde and 4-hydroxynonenal. Kynurenines were analysed by HPLC. Bone density was measured using dual-energy X-ray absorptiometry scans. 2. Patients with osteoporosis showed significantly lower baseline levels of 3-hydroxyanthranilic acid compared with healthy controls, but significantly higher levels of anthranilic acid and lipid peroxidation products. After 2 years treatment with etidronate and calcium, we observed significant therapeutic responses quantified by bone densitometric scanning. Significant improvements were not seen in patients treated with raloxifene. 3. In parallel, the levels of 3-hydroxyanthranilic acid, anthranilic acid and lipid peroxidation products were restored to control values by both drug treatments studied and tryptophan levels were increased significantly compared with baseline values. 4. The results suggest that tryptophan metabolism is altered in osteoporosis in a manner that could contribute to the oxidative stress and, thus, to progress of the disease. The oxidative metabolism of tryptophan (the kynurenine pathway) could represent a novel target for the development of new drugs for the treatment of osteoporosis. In addition, we noted that etidronate is a more effective drug than raloxifene, but that the simultaneous use of non-steroidal anti-inflammatory drugs may reduce the efficacy of etidronate.